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SHALL  CRAINS  IN  RECLAHATIOM  OF  FHOSPHATIC 
SETTLING  POND  CLAYS  IN  SOUTH  CENTRAL  FLORIDA 


By 

CASSEL  5AHUEL  CARMER 


Hajor  DaparCMnt;  Agrorvony 

Phosphate  dining  In  Florida  has  ganorated 
hactires  of  phosphaeie  settllng*pend  clay  areas  In 
law  lelpulatae  that  land  disturbed  by  alnlng  mist 


approxlaaeoly  08,000 
Folk  County.  Florida 


clay  areas  could  bo  used  co  produce  feed  grain  for  the  Florida  livestock 
Industry.  Fhosphatlc  clays  are  vary  fertile  and  deaonstrate  good  crop 
productive  capacity.  Florida  301  wheat  ITrlclcua  sestlvug  an  Thall)  and 
Florida  201  ttltlcale  (X  Trltlcosecala  Wletaack)  were  Invoselgated  foe 
their  yield  potonclal  In  Che  Polk  Oouncy  phosphatic  clay  envlromant  In 
the  198t*87  <S1)  and  1967-88  (S2)  growing  seasons.  Studies  Includad 
(a)  tha  Influanca  of  planting  dates,  early  <EP)  and  lata  {LF},  on  grain 


<SYD)  yie 


quality  rasponss 


ECFD  av«ra(»d  9.S  and  9 days  longat  far  whaac  and  crltlcala. 

High  caapaiacurea  In  sr  eauiad  abrupt  caralnatLon  ot  katnal  dry  uctar 
accuBulacLon.  Tha  poiltlva  and  significant  (p  < 0.01}  corralaclon  (r^ 

Indicacaa  chat  CTD  would  ba  Incraatad  by  longac  filling  pacldd.  Also,  the 
ilgnlflcanc  (p  < 0.01)  and  psslciva  (t*  - 0.A2]  corralaclon  botvoan  BYO  and 

davalopsancs  during  tha  vagacatlvo  parted  Influoncaa  CTO  ouccona.  Overall 
yield  response  was  Affected  by  anvlronoantal  conditions  In  SI,  but  In  S2 
all  variables  encept  harvest  Index  (HI)  ware  higher  for  EP  craacnancs  In 


High  residual  H fcoa  alfalfa  fMedlcaso  saclva  L.)  aasked  the 

ha'V  raapectlvaly,  were  obtained  at  the  112  kg  ha*^  N rata.  Highest  CTO 
of  llfiO  and  1100  kg  ha*'  to  Increaental  N was  sc  Che  and  112  kg  ha*'  N 
race  for  wheat  and  trlelcale,  respectively.  Teat  weight  for  vhaac  and 
trleleale  at  the  112  kg  ha  ' N rata  was  79.8  and  68.7  kg  hi*',  respeetlvely. 
The  112  kg  ha*'  N rats  also  gave  highest  nunerlcal  dollar  value  net  recuma 
on  N coat.  Percentage  grain  protein  increased  with  Incrsisencal  H 
application  for  both  crcpa  over  both  growing  aeasona  and  ranged  fron  I*.  I 


CHAFTES  1 
IMTHODUCTION 


:c«t«s  Df  aLntd'OUC  satcLtng'pond  cl«y  AraAfl 
land  In  PolW  Cmincy,  Florida.  It  La  alio 

aactUng  ponda  which  aro  Che  disposal  slcoi 


thoy  glvo  Co  chi  landacopa  (B. 
chi  land  (Scrickor,  1988;  Howh 
Is  chi  Inivleabli  advocii  1 

of  chosi  clay  araaa  through 
avail  gralni,  will  Inpcove 
alvuleanooujly  cohcclbuclng  ' 
1987;  Scrlcfcir,  1988). 


li  obJtccLonabli  ‘aoonacapo"  appaaranci 
r,  1969),  chictby  coduclng  ehi  valua  of 

e on  Che  county's  oconoay  when  lining 
lucuro  (Hood  it  il.,  1984).  RicliviClon 
uccton  of  agclculcural  crops,  such  as 
hole  iischoclc  sppesrsnee  and  value, 
chi  councy’s  iconovy  (Hoehauch  ec  el,. 


About  82  kLlonBCirs  long  by  67  klloaocirt  wide  (dnonyfeeus,  1976;  Croae, 
1973:  SlooiquUC,  1982),  beoA»e  Che  second  phoephACe  eencer  of  FlorldA 
hewing  succeeded  Co  Dunnellon  (Bucnecc,  1976).  FhesphACe  doposlcs  ere  Che 
CASulc  of  A process  of  eixlng  and  conpAccLon  of  phosphACe,  send  and  clay 
in  equal  pares  called  ■Baerls.'  This  process  took  place  during  the 
Pliocene  age  approxlDscely  cwency  nillion  years  ago  IVondrasek,  1962; 


Hlning  in  central  Florida  began  as  a pick  and  ahoval  opscaclon  in 
Che  early  scsges.  However,  since  Che  second  world  war.  Che  deeand  for 
phosphace  for  Inorganic  fetclllzer  (nsclonally  and  internationally)  and 
ocher  industrial  uses  such  as  food  preservatives,  coochpasce,  anlMl 


annually,  thereby  generating  eaaslvs  quancicles 
(Ticcaan  and  Sweeney,  1983). 

The  phosphace  sacrix  lies  approxlBacaly  3.0  to  IS. 3 netei 
eerth's  surface.  Hlning  is  accoaplished  by  using  large 

then  reeoved  and  placed  into  a previously 


wscer  Jets  are  chan  used  Co  break  down  the  Bacrix  eatarlal  into  a slurry 
which  Is  Chen  pisspad  to  a 'benoflciaclon"  plant  sdiere  Che  phosphate  and 
sand  are  renoved,  leaving  Che  clay  freetion.  This  rejacced  slurry, 
conslsclng  of  2 to  6e  solids.  Is  punped  co  various  settling  ponds  (each 
120  to  320  hectares  in  else)  for  eonsolidacion.  The  water  is  eolleeeed 
and  reused  in  the  "beneflelstlon"  procasa.  However,  the  clay  portion  is 


syjt«MCtc«lly  l«et  C6  dry  out  In  otdor  to  fill  cho  provlouoly  oxovocod 
cmvlty  (Blooaqulat,  1962;  Piccson  and  Sweenoy,  1981;  Hood  at  al.,  1964; 
Ccaca.  19S4;  Barr,  1932). 


Cliaraetarluloa  aj 
phoaphaeio  claya  Hava  ^ 
holding  capacltlaa. 


A Pranartla.  of  Phoaehatle  CliYl 
I vary  alow  saccling  racaa  and  vary  high  vacar* 
a oalnly  Oua  Co  choir  vary  fina  parcUla  aico. 
Collocelvaly.  phoaphacU  clay  if  conpoaed  of  partiolaa  of  clay,  <iuarct  and 
phoaphaca  oacarlal  rajoeced  during  cha  “baneficlacien'  proceaa , which  have 
an  avarage  alza  of  0.3  dlcron.  A typical  aaecling  pend  nay  taka  up  Co  20 
yoara  to  coiploccly  solidify  (Bloonquisc.  1982;  Vondraaok,  1982;  Laoont 
at  al.,  1975;  Pictnan  and  Swoanay,  1983).  Tha  ptiaaty  nlnaral  conponanco 
of  phoaphaclc  clays  arc  ooncnoclllonlca , palygorakica  (accapulglca) , 
illlco,  and  kaolinico.  Honcoorillonita  is  tha  aost  conaon  nlnaral.  Both 
nenCBorlllonlca  and  accapulglca  have  a vary  high  affinity  for  wacor,  honca 
the  high  wacar-holdlng  capacity  of  these  claya.  Phoaphaclc  clays  have  a 
plaaclclcy  index  ranging  fcon  70  co  IS 
(Bloonqulsc,  1982;  Bronwell.  1982;  8ac 
phoaphaclc  claya  co  becone  vary  gluey 
cloccy,  and  develop  large  cracka  whe 


kd  are  classified  as  very  plastic 
1,  1982).  Thesa  propareies  cause 
sticky  whan  wac  or  very  hard  and 
ry  (Scrlckar,  1988;  Kochaueh  at 


al. . 19B7) . This,  of  course,  presents  a aanaganenc  problad  for  agronomic 
praeclcea.  Phoaphaclc  claya  ara  very  high  In  plane  nutclencs  such  as  P, 
Ca,  and  Hg  and  also  have  noderata  quancicles  of  pocasslua.  The  pH  of  Che 

Hochmuth  ac  si.,  1987).  Tha  high  nucrianc  contone  makes  chase  clays 


highly 


P.cUaatlan 


■d  by  phosphaei  nininB  be  r«ibol«d  (Hochouth  «e  al..  1987).  M a 
eona«n»anca.  ehi  Florida  Initlcuca  of  Phoophaco  Roiearch  (nPS)  oai 
I and  baewoe  raoponalblt  for  research  on  phosphacic  clay 
d Swooney,  1983).  Aprlculeural  use  of  the  land,  for  Inscanca, 
0 consldorod  (Carlanser  and  Fuleihan,  1963).  If 
high  pH.  good  water  holding  capacity  (which  would  roduco 
and  good  tercllLcy  of  tha  clays  would  naks  crop 
in  aceractlva  econoalc  vontura. 

ha  Mined  lands  Raaearch/Dataonstraclon  Project,  which 
t Polk  County  teacd  of  ComaUsLonacs . University  of 
Florida  Institute  of  Phosphaco  Reioarch  (FIPR).  Polk  Soil 
Conservation  Olstrlct,  and  the  phosphate  industry,  was 
n Octobor  1985  (Woods.  1986;  Hochsuth  at  al.,  1987).  the 
>as  of  this  project  are  to  (a)  carry  out  research  and 
(b)  co^arclally  deaonscrace  the  production  of  various  sgrlculrural  crops 
(such  as  grain,  foraga  and  vegerables)  and  cropping  jysteas  on  phosphacic 


(Plccnan 
Irrigation  n 


astabllshad 


Roonoalc  Ineorranca  of  Snail  Crains 
Tha  high  aolno  acid  (protaln)  concent  of  snail  grains  has  Bade  chea 
vary  valuable  In  livestock  (Including  poultry)  feeding  prograos  (Hyar  sc 
al..  1987).  A protaln  content  of  12«  to  16«  Is  daslrabla  In  snail  grains 


Stanford, 


aor«  litpertanc  Mino  aeld«  raquLrail  In  faadc. 

1 davelopmene  of  ericlcala  <X  Trlcteoaaeala 
UUDuck)  vaa  ea  aoibina  cha  lyilna  cancans  of  eye  'Sacala  earaala  L.) 
wtch  cha  yiald  and  praducclvlcy  af  wheat  tTrtcLcua  aaaelvuia  ea.  ThafL). 
Hyat  and  bamacc  (1987)  cascad  whaae  of  N.7*  and  16.21  ccuda  protaln 
valuaa  In  twine  dlaca.  They  raparcad  chat  bacauaa  of  lea  high  lyalna 
eoncane.  wheat  cauld  caplaca  all  cha  corn  and  pact  of  the  aaybaan  IClvelna 
au  L.)  In  cha  diet.  Myet  ac  al.  (1992)  seated  Chat  wheat  la  aqulaalanc 
CO  earn  (2u  eavs  U.)  in  aataboUzabla  energy  and  chac  wheat  also  had 
higher  phaaphotous  concanc.  Suli  at  al . (1997)  reporead  that  bcallat 
chicks  fed  on  vhaac  (Florida  301)  and  ericlcaU  diet  showed  nuaarleally 
greater  feed  afflclaney  and  growth  response  coaparad  to  chicks  fad  on  com 
and  soybean.  HcClnnls  ac  al.  (1985)  also  reported  chat  laying  hens  tad 
on  trlticala  diac  gave  results  equal  co  soybaan'Cocn  diet. 

SaslI  grain  production  In  Florida  Is  Inadaquaea  to  supply  cha  feed 
requlcaaanc  of  Cha  state’s  livaacock  industry  (Hyer  ac  al.,  1987). 
Conaaquancly,  over  one  Billion  head  of  caccla  are  shipped  out  of  the  stato 
scmuslly  for  finishing.  SlBulcaneously.  801  of  the  boef  conaunad  In  cha 
acata  is  shipped  In.  The  dairy,  poultry,  and  awlna  tsCBara  also  depend 
on  Duc*of*scaea  grain  for  chair  oparaclons. 

Uelllraclon  of  eatcllng  pond  clay  araaa  co  produce  seaall  grains 
would  Increase  cha  total  land  araa  of  chase  crops  In  the  sceca,  provide 
feed  grain  for  Che  livaacock  Induscry,  and  help  co  acabillxa  cha  aconooy 
of  Folk  County  (Hochauch  ac  al..  1987),  A BSjor  advancaga  of  aaall  grains 
la  their  ability  Co  fit  wall  inco  aulclpla  cropping  syscasis,  including 


1967).  Thlj  prscclca  will  Increase  Che  produccton  cspeclc/  pec  unlc  land 
ares  and  hence  feed  producclon  on  chese  phosphaclc  clays.  In  addlclon 
snail  grains  say  be  used  as  forage  crops  (Urlghc  ee  al.,  1963).  Die 
objeeclves  of  this  roaearch  uere  to  Invescigece  the  producclon  pocenclol 


of  wheac  and  criclcala  uich  respecc  Co  (a)  their  perfonance  In  the  waroec 
cllaaca  of  south  central  floclda  and  <b)  chair  nitrogen  requlcenencs  on 
phosphaclc  clays. 


VIELB  OF  TMO  SHAU  CRAIN  CROPS  AS  INFLUENCH)  »Y 
PLANTINC  DATE  OK  PHOSPHATIC  CUTS  IN  A UASMER  fUJRIDA  CUNATE 


A Aurvcy  conduccad  In  I9S2  raROiread  thac  160,000  haccaraa  at  aiaaLl 
grains  vara  gram  In  Florida.  Eighty  parcanc  of  chU  vaa  squally  groun 
CO  uhaac  iTrIrleun  aastlvua  an.  Thai!)  and  rya  (Secale  ctct«lp  1-).  cha 
raaalnlng  201  to  oat  lAvana  tatlua  L.)  (Barntcc  at  al. . 19E2)  Ptoducclon 
of  cheaa  crops  was  nalnly  In  Che  northarn  section  of  tha  acaca  which, 
according  to  KeCloud  (19S2).  It  tha  fringe  of  their  area  of  adaptation. 
Since  tha  ssall  grains  ara  taoperaca  annuals  (Evans  and  Uardlaw.  1976; 
Kisiavy  ac  at.,  ISSA),  the  acre  tropical  cLlnatlc  conditions  of  Che 
Bouchem  section  of  the  state  do  nor  readily  panalc  production  (Calhoun, 
19S8:  Ealahacher  ac  al..  1987).  Mltlavy  ac  si.  (1984)  tasted  snail  grain 

which  cooblnas  cha  grain  yiald  potanclal  and  quality  of  wheat  wlch  cha 
hardinesa  and  high  lysine  concent  of  rya  (Moray,  1979;  Earnacc  and  Luke, 
1979;  Calhoun  and  Eamacc,  1986;  ZUllnaky,  198S),  for  forage  produccion 
ac  tha  Agclculrural  Reaaarch  and  Education  Cencar  (AREC)  ac  One,  Florida, 
In  cha  1983'S4  growing  season.  They  reported  dry  (laccar  (DM)  yields  up 

locaclon,  Ralnbocher  ec  al.  (1987)  concludad  that  excraaa  clUaclc 


he  seuch  Florlde  envlronjaanc  concrlbucad  to  che  dlffleulcy 
In  pcoduelng  saell  grains  In  che  arse 

(Flshec  and  HillcRULaabecs,  19'S:  Adjai  and  XLckhaa.  1«79;  Vacdlaw  ac 
al.,  I9d0;  grueknar  and  rrohbarg,  19R7b},  Balng  aware  of  chla,  plane 
bceaders  have  used  acabllicy  across  envlroniaanc,  as  well  as  perforaanca 
wlcMn  a spaclflc  envlceniaenc.  as  adapcarlon  crlcerla  for  saleeclng  aaall 

1979;  Heinrich  ec  al.,  1933;  Nor  and  Cady,  1979;  Caapbell,  1967;  Bruckner 
and  Frohberg,  1967b).  Clarke  ar  al.  (I960)  suggasced  Ehac  choice  of  crop 
should  be  envlranaanc'spaclflc  and  char  resulci  froa  acudies  conducced  In 

Tha  aaln  anvironaencal  faccors  affeccLng  cha  producclon  of  snail 
ra  raaparacura,  solar  radiation,  aolscura.  aoll  nucrlenes.  and 
I dlseaiaa  Including  vaads  <HcCloud,  1962;  Ulnvllle  at  al , , 1967; 
'71;  being  and  Fliehar,  1977} . Uhlla  direct  aanagenant  actlvlclea 
ferclllter  application  or  plant  population  arrangcBenc  to 
regulate  aoll  nuerlants,  aoll  moisture  or  ll^c  Interception  (Prlna,  1971; 
Winter  and  Welch,  1967))  nay  ba  usad  as  control  aaasuras  for  anst  of  these 
factors,  a proper  undaraeanding  of  cha  affaccs  of  ceoperacure  on  plant 
developoane  la  necessary  In  order  to  oanage  che  ayataa  for  beat  results, 
Tenperaeura  Is  driven  by  solar  radiation.  According  to  Fischer  (1965), 
crops  nay  experience  both  caoperacura  and  solar  radiation  ragiaas, 
dependlg  on  location  (eliaaca)  and  sowing  data.  This  oay  causa  variation 
in  che  davelopnenc  of  kernel  nuabers  and  site,  Tba  cereal  crops  (such  as 
aaall  grains)  have  distinct  stages  in  their  Ufa  cycle  (Large,  1954; 


UsrdUu.  I97e>. 


. ; McCloud.  ] 


•ffttcc  flnol  ytoLdo.  Tosporocuro  aCftecc  on 
'«  been  well  docunenced  (Fiachec,  198^:  Oebeyehou 
et  <1..  19821.  1912b:  Soflild  tc  al.,  1977:  Wych  ic  al.,  1982;  Vaigatid  and 
Cuallar,  1981;  Uarrlflgcon  ac  al.,  1977;  Asana  and  Ullllaiii.  196S;  Evana 
and  daedlaw,  1976;  Frank  ec  al.,  1987;  Sayed  and  Chandorah,  198&;  Wacdlaw 
ec  al. , 1980) . The  poac.ancheala  or  grain  filling  period  {CFP)  arage  10.5 
Co  11.3  (flowering  co  ripening.  Large.  1954)  seema  co  be  che  aoac 

(l9S2b)  aa  che  hunber  of  days  froa  ancheaia  co  phyaiologlcal  nacuflcy.  end 
by  Xnocc  and  Gabayahou  (1987)  aa  cha  nuabec  of  daya  fron  heading  unctl 

auppoccad  by  Valgand  and  Cuellar  (1981) . High  caeperacuraa  ac  chia  acage 
will  shorcan  che  period,  reaulclng  In  grain  ylald  reduction  (Sayad  and 
Chandorah,  1980;  Flaeher,  1985;  Vardlaw  ec  al , , 1980).  Sofleld  eC  al. 
(1977)  found  chac  cenperacure  regieea  of  15/10'C  Co  30/25*C  day/nlghC 
shorcanad  Cha  CFP  froa  60  co  20  days.  They  concluded  chac  high  poac. 
anchaala  caiaparacurea  in  the  field  would  Hale  grain  yialda  through 
ahorcening  of  cha  CFP.  Uelgand  ei:d  Cuellar  (1981)  reported  chac  each 
degrae  riae  In  casperacura  (range  15.8  co  27.7'C)  reaulced  In  a chreo<day 
ahorcening  of  che  CFP.  They  concluded  chac  caaperacucea  above  noraal  (15 
Co  20*C)  during  chla  period  could  raaulc  in  up  co  259  yield  reduction. 
Thaae  flndlnga  were  alnllar  Co  choaa  of  Uarrlngcon  ec  al.  (1977)  who  alao 
raporced  chac  high  ceaperacurea  ahorcened  che  GFP,  reaulclng  In  low  final 
grain  ylelda.  Froa  aarllar  acudlaa,  Aaana  and  Willlama  (1965)  caporcad 


The  lengcb  of 

Buy  reduce  dureclon  of  b 
ec  el.  (1982b)  ceporeed 
hed  a poelclve  efface  o 
ceoperecurei 


uecer  boldlni  cepaclcy 
reins,  several  days  u) 


(Evans  and  Uardlav.  1976).  Munchall  (1985). 

:F9  vas  shoccaned.  ceaulcln;  In  lower  grain 
CO  Colville  and  Frey  (1986) . high  ceoperecurea 
vegecaeive  and  raproducclve  phases.  Cabeyobou 
ic  increased  duraeion  of  Che  vegecaeive  period 

I often  aesoclaced  wich  droughc  or  water  scress 
losa  growth  llaicaciona.  such  as  early  plane 
lacence,  resulting  in  lover  yields  (Clerlte  ee 
ah.  1983:  Knocc  and  Cebeyahou,  1987).  The  high 
phosphaclc  clays  are  advantageous  for  crop 
ha  need  for  irrigation  without  creating  water 
ic  nay  also  prasenc  a pcoblea  in  censs  of 
orations  (Hochauth  ec  al.,  1987).  Following 
apse  waiting  for  parched  water  to  percolate  and 

chersfore  be  delayed.  This  behavior  ia 


r exailple,  Juno  Ij 


(gaoknan.  1976). 


adApcable  abaII  gr«ln  crops  op  phosphscLc  clays  in  Florida  vouLd  ba 

phosphaclc  clay  coasounlclaa  and  the  scaca  (Scrlckar.  19S91 . Hewavor,  eo 

chls  parciculac  anvircnaanc.  Consaquencly,  cha  objaeclvas  of  rhls  study 
uara  eo  Invescldaca  cha  yield  pocanctal  of  saall  grain  crops  by 
(a)  evaluating  eba  anvlronaonc's  efface  on  grain  filling  duration,  grain 
and  forage  <blonass]  ylaldt.  and  (b)  deteralnsclon  of  eba  opelaua  clae  for 


Hacerlala  and  Kechoda 

Raaearch/Daaanatraelon  Frojecc  in  FoUc  Cooney,  Florida.  The  sice  la 
located  approalBscely  35  ka  aouehwesc  of  the  town  of  gareow.  The 
geographical  location  of  gareow  Is  latitude  27'Ji  N and  longitude  gl‘31 
U with  an  alavaelon  of  3g.7  nacers  above  tee  level.  Average  annual 
praclpleaelon  is  431. g an  and  average  aldnlghe  caaporature  is  17"G 
(Naclonal  Oceanic  and  AeBospharlc  Advlnlscraclon,  19g7‘gg) . Ilia  raaearch 
area  was  pare  of  a 200*hectare  recencly  reelalaod  phosphaclc  clay  saecling 
pond.  Clay  saaples  were  taken  over  eho  general  area  for  alaaancal 

Florida  301  (a  vlncar/faculeaclval  wheat  and  Florida  201  (a  spring 

Raaearch  and  Educaelon  Cancer  (NFREC)  , Quincy,  Florida,  (garnaee  and  Uika, 
1930;  Calhoun  and  gamact,  I9B4),  vara  grown  on  eha  sice  over  the  19g6-07 


(SI)  »nd  19S7-I8  (S2)  itowlnj  iiasonf.  Safari  SI  plinclng,  thi  irei  wi» 
croppid  Co  ilfaLfi  (Hidleaio  aac(va  L.).  Thi  S2  tull  grain  crop  warn 
preceded  by  cropleel  com.  In  both  seasons  Che  land  wee  dlakad,  harrowed 
and  power  eilled  cwlce  CO  break  up  clods.  In  52  this  procase  was  followid 
by  a 'Bellowing'  period.  'Kallowlng*  la  i Cera  used  co  dascrlbe  a proeeaa 
whereby  elcomace  wetting  end  drying  eycloa  cause  the  Urge  clay 
aggregacas  (clods)  Co  shrink  and  crunble  Into  SBallar  size  parclclea. 
This  allows  for  a isors  unlfors  seedbed. 

The  expsrleencsl  design  was  e splic*ploc  with  two  planting  decea. 
early  (EPl  and  lace  (LF).  Planting  daces  were  aaln  plot  and  crops  wars 
sub  ploc.  The  crescaenc  coablnacions  were  repllesced  five  tiaes. 
Plenclng  was  on  21  Novenber  19S4  and  8 January  1987  for  EP  and  L?  In  SI, 

S2  plantings  were  due  to  IncloBene  weather  which  prevented  Nowedber 
planting  as  In  SI.  The  recooiBended  etna  for  planting  SBall  grains  in 

1 January  for  trlclcale  (Calhoun  and  gamete,  1986:  Barnett  and  Wright, 

rows.  A grain  drill  equipped  with  double  disk  openers  was  used  for 
planting.  Planting  rates  ware  90  kg  ha''  for  wheat  and  112  kg  ha''  for 

Plots  wars  facclllted  with  112  kg  ha''  of  KgSO.  (co  give  SO  kg  of  K 
and  20  kg  of  S par  hectare)  and  112  kg  ha''  of  nitrogen  supplied  by  NK^HOj, 
Nitrogen  was  applied  at  early  tillering  (stage  2-A,  Large,  19SA), 
rertlllzer  was  applied  with  a gandy  distributor.  Overhead  sprinkler 
In  the  early  stages  co  faelllcaca  seedling 


ind  aieabUshflient.  P 
n {carbaryU  both  ac  1.12  kg  ha*'  in  ! 
2. 2d  kg  ha*'  and  Lannace  (nachonyl)  a) 
S2  ta  concrol  pewdary  slldew  f Ervaipha  araninia 
fScMaachla  graaipua  Rand.].  Cllaaca  laglcal  data 
cawnahlp  op  hartow}  on  caaperacuca  and  pcaclpLtatian  f< 
period  vara  axcraaced  froa  publicaclona  of  the  Nat 
AtBoapheilc  Adainlaecatlon  (WOM).  Solar  fadlaetan  i 
AREC  ac  Ona  located  approainacaly  A2  ka  aouchaeat  of  t 


in  SI  and  with  Dithana 


anchaaia,  daya  ti 


harveat,  daya  In  grain  filling  period. 

MaaaureiiaAC  for  GFP  waa  aa  followa:  ac  . 

on  both  anda  of  each  plat.  Tagging  waa  dc 


2S  aplkea  were  tagged 
froa  either  end  of  the 


whan  50a  (vlaual  oaclaatlon)  of  Che  apikea  in  the  plot  had  antheta 
extruded  in  tho  central  floraca  (Ceboyehou  at  al.,  l9B2b;  Hunthali.  19B5). 
rive  of  the  tagged  aplkea  were  clipped  froa  each  plot  weekly  until  final 
harveat.  The  aplkai  ware  oven  dried  ac  60*C  fat  71  houra . After  drying, 
aplkea  ware  weighed  chan  chrathed  In  e apika  (head)  chraahar.  The 
chraahed  whole  kemala  vara  colLacced,  eleccronlcaily  coimced,  and 
weighed.  Thla  data  waa  uaed  to  deteralno  dry  weight  accuaulatlon. 

Pinal  harvaica  were  carried  out  on  April  30  and  Hey  I for  EP  and 
Kay  27  for  LP  In  SI,  and  April  2B  and  29  and  Hay  19  for  BP  and  LP  In  S2. 

harveacod  In  SI  and  S2,  reapectlvely.  A Jarl  Bower  equipped  with  a alckle 


apprbxluttly  7 Co  10  C3.  Prior 
EroB  throo  ono-a  soctlon  of  oo 
Karvoscid  suples  vara  eollaccad 


Xorriela  a'’  (KK)  vara  dacanalnad 
by  cha  Individual  kemal  wal^hl  al  Elm 
the  katnala  In  final  yield  rapraiant  thosa 
anchaala  to  aatuclcy.  tharaby  allainaclng 
Tbla  aasuaptlon  closaly  alaics 


KH  by  cho  waakly  karnal  walgh 
Crain  fllllni  duration  v. 


) tandoaly  eountad 

In  a grain  dryar  for  flva  daya, 
n a vogal  thraehac.  Gralna  vara 
ylald  dateralnatlon. 
dividing  tha  final  grain  ylald 

a going  through  tha  pariod  froa 

artual  situation  on  a coBBorcial  arala. 

(ICU)  aeasurad  during  tha  pariod  froa 

dataralnod  as  affoctiva  grain  filling 
la  aa  follows:  polynoalal  ragrasslon 


gr«ln  (lntn«l)  yUld  o'*  eo  give  ch«  ECTO  <Cebey«hou  at  al.,  19B2h;  Jonaa 
ac  al.,  1979;  Bnjcknec  and  Ftobbarg,  l9B7b;  Baynard  at  al.,  1971;  Baytiard 
and  Xannangbarg,  197S;  Pfalfat  and  EgU.  1988:  Munchall,  1915;  Bartung  at 


Analyila  ef  varlanca,  aaan  saparaclan,  ragraaalon  analyaia  and 
corralatlon  waa  eartUd  out  vhata  appropclata  (Petarjan,  1977;  Caoad  and 


Baanlta  and  Dlscuaalon 


Crowlnt  Cendltlens 

Balnfall,  caaparature,  and  solar  radiation  for  both  growing  saatona, 
SI  and  SJ.  ara  ihown  In  Figs.  J-l  through  2-8.  Total  rainfall  In  Novaobar 


of  S2  (Fig.  2-2)  waa  187,98  on  cooparad  to  12.95  « for  tha  aana  parlod 
In  Si  (Fig.  2-U.  Tha  high  rainfall  in  the  oarly  part  of  S2  aada  Hold 
oporotlona  difficult,  conaaguantly.  planting  waa  delayed  for  16  daya 
cooparad  to  SI.  Ueahly  rainfall  tor  the  growing  seaaona  (Ftga.  2-3  and 
2-4)  ware  adequate  for  crop  growth.  The  pattern  of  weekly  taaparaturea 
waa  vary  aiollar  for  both  aaaaona  (Flga.  2-5  and  2*6).  Thera  waa  a 


tendency  for  the  caoparatura  to  fall  in  tha  early  a 

weakly  taaparatura  waa  within  the  range  (optima  being  5 to  3S'C>  for 
wheat  production  under  tropical  conditlona  (Ruder,  19B5;  Flsehar,  1985), 
Tha  pattern  of  solar  radiation  (Flga.  2*7  and  2-8)  la  vary  alallar  to  that 
of  the  caoparatura,  l.e..  It  Increaaaa  aa  tha  growing  aaaaon  prograaaaa. 
Solar  radiation  la  the  driving  force  for  caaparacura,  thacefora  the 


f the  growing 


aiallarlcy  in  pactam  la  axpaccad. 


Fig>  2-3.  Weekly  ralsfall  for  19S6-A7  growing  leeson 


Fig.  2*4.'  Ufrflkly  rainfall  for  1987-68  grovlag  saaaon 
(data  from  NOAA) . 


ri*.  2-s. 


Fig.  2-7.  radl^clon  for  1986-A7  grovlng  season 


rig.  2-8. 


Anaiycical  rasulca  Croa  clay  aaaplea  <cakan  prlcr  cc  SI)  ahova  p 
laval  Co  bi  vary  high  wlch  Ca,  Kg,  Zn,  Kn,  Cu  and  Fa  bring  high  and  K 

In  eha  aarly  acaga  of  boch  seasons  chera  was  an  oucbreak  of  powdery 


tPuccln la  cecondlca  crlctcL  Dsse.)  was  diagnosed  In  boch  seasons.  In  SI, 


Included  Che  red  wing  black  bird  fAeselalus  ohoentceus  L.),  Che  coaaon 
grackle  [Qulsealus  ouLscula  L.),  Che  boat  called  graekle  fQuisealus  aatoe 
VlollloC} , and  Che  Bourning  dove  fZenatda  Hacroura  L. ) . These  birds  ware 
presenc  ac  boch  planclng  cina  and  crop  aacurlcy.  They  did  daeage  by 
scracchlng  the  kornals  or  pulling  che  young  germlnaclng  saadlLngs  froa  Che 
soil,  and  by  ecaapllng  che  MCura  plane  and  raaovtng  che  kernels  froa  Che 
spike.  Kalabachar  ec  al,  (1967)  reporced  ehac  they  were  unable  Co 
evaluace  grain  yields  in  one  year's  scudy  due  Co  bird  daisaga,  Knocc  and 
Goboyehou  (1967)  also  reporced  having  probleoj  wlch  birds  In  their  scudy. 


The  days  Co  aneheela  or  vegecsclve  period  (VP)  were  longer  for  EP 
creaCBonc  coapared  Co  LP  (Table  2-2).  The  VP  tot  whose  E?  was  9 days 
longer  in  SI  and  22  days  longer  In  S2  sdille  chat  of  crlcleale  was  1 day 
longer  In  81  and  10  days  longer  In  S2.  The  reduction  of  che  VP  tor  LP 


higher  eeaperacuras 


coaparaclvely 


Tsbla  2*1.  Organic  aarcar  <OK} . pH,  and  alaaenrs  <by  Kahlleh  I 

axeraceanel  of  phospbacic  clay  ac  Agrlco  alca,  1966'd7, 


rf  aubaanpUa  randoaly  Cj 
jara  nacars.  (Infornaclon  Iron  Dc.  E 
Sclenca  Depaccoenc,  UnLvaralcy  of  Fli 


Table  2'2.  Tlaing  of  raproducclve  phaaa  of  Florida  301  whaac  and 
Florida  201  crlcUaia  ac  Agrieo  aica  Polk  Councy. 


Crop  Tiao  of 

plancing 


chf  growing  5«»«on  In  S2  tor  EP  »nO  LP  creato.nct,  teip««lv.ly,  whllt 
ctlcle.lt  cached  ancheais  around  Che  I2ch  and  19th  week  In  SI  and  Che 


reacoenc.  chey  had  the  advantage  of  growing  for  a longer  period  ac 
r seaaonal  cenperaturea.  The  average  caaperacuce  during  aoec  of  cl 
'aoalaed  below  20"C  for  Che  EP  creataenc  buc  roae  above  20*C  for  cl 


LP  creacoenc.  Higher  caaperacures  will  acealecace  plane  davelopaenc  and 
cherefore  reduce  che  period  of  the  growth  acages  lEvana  and  Wacdlaw,  1976; 
Colville  gaUanberger  and  Prey.  19B7).  Flaeher  (1985).  In  atudylng  the 
Influence  of  cooling  and  heaclng  on  wheat  devalopnenc,  found  a reducclon 

cooler  ceoperaeuraa  In  North  Plorlda  (Uka  Clcy) . Hunchall  (19SS)  reporced 
VP  of  up  Co  127  daya  for  Plorlda  101  wheat. 


Coriblned  A 
algnlflcanc  aeaac 


aplke'  (UPS),  i 
Index  (HI).  Th. 


OVA  over  boch  growing  seaaons  {' 

I affeec  (p  < 0.01,  0.05)  for  grain 
a liemel  aplke*’  (KS),  welghc 
ka  a*’  (SPN).  ai  well  aa  caee  weigh 
I vaa  a algnlfleanc  naln  efface 


2'3)  ahowed  a 
d ((m»  and  yield 
<)»},  welghc 
(TU)  end  harveac 


algnlflcanc  for 


p < O.OS.  The  sessiin  by  dice  Inceractlon  wes  also  elfiilflcant  for  all 
cha  above  varlablea  excapc  UPS  and  KU. 

AhOVA  for  Che  Individual  years  (seasana)  are  shown  In  Tables  2-4 
and  2-3.  In  SI  chare  was  a sltnlficanc  <p  < O.Ol)  planclnt  dace  atfecc 
for  6YD,  yield  conponencs,  TU  and  Hi.  Crop  efface  was  significant  for 
CYD  <p  < 0.05)  end  yield  eonponarics  (p  < O.fll).  The  dace  by  crop 
Ineeractlon  was  noe  signlflcanc  for  ITni  or  SYD  but  slgniflcanc  (p  < 0.01) 
for  TU,  HI.SFH.  and  K$  (Table  2-4).  In  S2  (Table  2-3).  chare  was  a 
slgniflcanc  dace  efface  (p  < 0 01,  0.05)  foe  all  variables.  There  was  no 

efteec  (p  < 0.01.  0.05)  for  tiller  height  <TH) . TU.  and  yield  eonponencs 
axeepc  UPS  and  SP«.  The  dace  by  crop  Ineeractlon  was  slgniflcanc  (p  < 
O.Oll  for  TU  (P  < 0.05)  and  for  SPh  and  TH. 


Crain  rilltna  Puraeloti  end  Dry  Hatter  AecumlacLon 

The  early  planted  croacnent  (TP)  had  a longer  ECFO  chan  Che  lace 
plancad  (LP)  treacnenc  for  boch  wheat  and  criclcale  in  both  growing 
seasons  (Tables  2-0  and  2-7).  The  ECFD  was  13  days  longer  in  SI  and  fi 
days  longer  in  S2  for  I?  whose  and  II  days  longer  In  SI  and  6 days  longer 
in  52  for  EP  criclcale  rslaclve  Co  LP  creaciaencs.  This  ceduccion  in  Che 
ECPO  for  LP  craacaencs  was  Che  resule  of  Che  higher  cenparacuras  ac  which 
they  encersd  anchesla.  and  which  was  elevated  for  the  ceaalndar  of  the 


(Figs. 


201  trlcicslB 


t plAnttd  floclda 


Orv  a»et»r  .ccutiUelan 


TlBB  of  o'*  day*’  kofnal*'  day*'  ECFD 

Crop  niantin.  ftl  (,H) 


Z?  - Early  planting. 

ECro  • Effictlvo  grain  filling  duraclan. 


.n  developnenc  of  parly  and  la' 
le  and  Florida  201  trlcicalp  a' 


BP  - Early  planting. 

ECFO  - Effaeclvi  grain  filling  duration. 


This  shorcening  of  Che  £Cro  due  Co  elevaclen  In  cenperscures  le 

scudles  (Soflold  «c  al.,  1977;  Rasnuseon  ec  al.,  L979:  Uacringcon  ec  al., 
1977}  and  field  condlcLona  lUelgand  and  Cuellar,  1961;  Knocc  and 
Gebeyahou,  1967;  Nase  and  Ralaar,  1971;  6rueknar  and  Pcohberg  ,1987;  Jonae 
at  al,,  1979),  Nunchall  (1985)  found  chac  an  Increasa  In  avacaga  dally 
caapetacure  froa  13"C  CO  ??'C  ovac  Che  crop  gcoulng  season  In  Uka  Clcy, 
Ft,  rasuleed  in  a 10  day  caducclon  In  cne  grain  filling  period  of  Florida 
301  vhaac,  Sofleld  ec  al,  (1977)  teporced  chac  Increasing  cenparacure 
froo  2l/16’C  CO  35/25*C  rasuleed  In  almost  109  teducclon  In  grain  grouch 


higher  for  crlclcala 
accuaulaclon  racaa  uare  sll 
ollghcly  higher  for  cclcica 


sinilar  ceaparacuras  t 


,c  rolaclvaly  lover  1 
lad  a higher  grouch  cj 


Although  EP 


1 average  dally  reap  v 


(Figs,  2*1  and  2*6),  Tha  higher  grouch  rates  for  E?  craacaancs, 


FI*. 


of  early  <EP)  a 
cy.  1986-87  ;to 


aits  Folk  Councy.  graving  a> 


espaeially  in  S2,  may  also  ba  assocLatad  with  baccac  aniaeura  eondlcion. 
Tor  axaapla.  Cabayahau  al  al.  <l982b)  round  thac  irrigation  aignifioanely 

Ragraaaion  equaciona  fittad  Cor  DH  aceuRuiacion  of  bamai  and  debar 
growth  paranecara  vs.  days  after  anchesfa  for  both  aaaaona  aca  given  In 
Tablaa  2-d  through  2-15.  In  SI.  quadratic  aquatlona  provided  the  bast 
fit  for  the  data.  Kernel  dry  aacter  accuBuiation  was  highly  significant 
(p  < 0.01,  r^  - 0.53  to  0.78>  for  both  cropa  (Tables  2-8  through  2-11). 

acouaulaeion  data  (p  < 0.01,  0.05,  r^  - D.dO  to  0.91)  (Tablaa  2-12  through 
2-15J.  This  latter  sicuarion  inplies  aft  abrupt  growth  tarainacion  under 
high  tanparatures.  This  ia  ainiiar  to  the  axperianca  of  Sayad  and 
Sadallah  (IMS).  Orowth  races  of  wheat  was  1.08  and  l.Ot  ag  betner’ 
day’’  in  SI  and  1.58  and  1.35  ag  karnal'  day'  in  S2  for  EP  and  U 
traataents,  reapacclwely.  Siaultanaoualy . growth  races  of  triticala  ware 
0-9«  and  0.83  ag  karnal'  day  ' in  Si  and  1.24  and  2.45  ag  kamaV’  day'  in 
S2.  Slaawina  (1987)  acaced  Chat  kernel  growth  la  often  in  the  range  of  1.4 
to  2.0  ag  karnal*'  day*'  and  thac  races  could  vary  depending  on  growth 
condltlona. 

The  paceam  of  karnal  growth  is  sigaoidal  with  a lag  phase  shortly 
after  anthaais  followed  by  a linear  phase  (Evans  and  Vardlaw,  1976).  Tha 
initial  lag  period  nay  only  be  a few  days  in  grain  crops  such  as  wheat 
although  it  naybe  longer  in  ochers,  for  axadpla  corn  (Evans  and  Wardlaw, 
1976).  Under  field  conditions  of  Increasing  high  CORparscuras,  it  is 
poaaible  to  niss  this  lag  phase  if  saaplas  are  not  taken  at  short 
Incarvals  (a.g, . 2-4  days)  or  Co  have  abrupt  growth  tarainacion.  If  this 


>11  lii  |i 

. . Hod.l  .Ignltlcnt  « or  « O.Ol  prnb^blUty  l.v.l. 


Ssi:  s;iS 


Karntl  »>lghc  b’  (g)  -33.}}»  3.4773 

Split*  ••Ight  B^(g)*  23.2477  14.5248 

.,1  ■ 7.08.1  .ignUlcnt  81  *r  < 0.01.  0.03  p^Mbii" 


.c  sL^oldal  ^lovch  curvB  vould  noc  b«  realized. 
Ue  believe  chU  U rhe  caae  In  thlt  icudy  (ri$s.  Z-i  and  i-6),  aapacUlly 
In  S2.  Sayed  and  Cadallah  (19S1}  also  repocced  davlaelon  froa  Che 
sl^Doldal  growch  paccam,  which  chay  concluded  was  due  to  hi^c  chan 
nomal  field  cenperacures  during  Che  grain  filling  phaae.  They  reporcad 

The  growth  races  cesllted  in  chis  scudy  ere  consiscenc  wlch  chose 
of  ocher  researchers  <Cabeyehou  ec  al.  , I9d2a:  Uelgand  and  Cuellar.  1991), 
Sofleld  ec  al . (1977)  found  chac  growth  races  In  wheec  kernel  Increaead 

IS/IO’C  CO  30/2S*C.  Increased  growth  race  la  generally  associated  with 
a reduction  in  the  duraclon  of  grain  fill  and  conaaquanciy  a reduction  In 
CYO  (Sayed  and  Cadallah,  1993:  Fischer,  1983:  Wardlaw,  1970). 

The  high  poslclva  and  significant  (p  < O.Ol)  oorralaclon  becween 
days  froB  anchesis  CO  senescance  (period  of  grain  Sill)  and  kamal  OH 
accuBulaclon  (Tahlas  2-16  chrough  2-23),  supports  prevloua  raporci 
accasclng  to  Che  iaporcance  of  a long  grain  filling  duraclon. 
Coefflclancs  of  correlation  ranged  fron  0.70  to  O.BO  and  0.63  to  0.90  for 


<1982a)  found  highly  significant  Cp  < 0,01)  and  poslclva  correlations 
becwaan  grain  filling  duraclon  end  yields.  In  com,  Daynard  at  al. 
<1971),  and  Daynard  and  Xannenberg  (1976)  also  found  a positive 
relationship  between  grain  yields  and  grain  filling  duraclon.  Also  In 

ralationshlp  batvaan  chesa  two  varlablas.  Knott  and  Cabayahou  (1967) 
reported  Inconsistent  and  eoall  corralatlon  becwaan  the  varlablas  while 
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Hunth*U  (198S)  found  a poalciue  corralaclon  in  one  loeaeion  buc  negaciva 
in  another.  Ocher  acudlea.  however,  have  found  dtaclnec  negaciva 
correlation  becwaan  the  two  faccore  (Bruckner  and  Frohberg,  19B7b;  Heczger 

Che  level  of  correlation  or  noncorrelacLon  tend  to  be  anvironoenc  or 
condition  specific  and  probably  should  be  studied  on  that  basis. 


or  planting  dace  (i 


significantly  different  and  higher  fi 


Response  Variables 
tricicala  also  had  higher  1 

disease  incidence  nay  have  adversely  affected  SI  results.  Evans  and 
Uardlaw  (1976).  Siasons  (1987),  and  KcCloud  (1982)  acaced  chat  pra-  and 

a good  crop  canopy,  are  iaporcanc  for  grain  yields.  Tha  flag  leaf  and 

phocoaynthate  going  to  the  kernal,  while  up  to  271  nay  cone  fron  pro* 

le  inpaired.  Diseased 


CAsp&nse  of  Florida  301  whaac  Co  planclng  data  ac 
slca  Folk  Councy  ovar  coo  gcowlrtg  aaaiona. 


Crain  ylald  (kg  ha'] 
Taae  valghe  (kg  hi') 
BloDaaa  /laid  (kg  ha*') 
Harvaac  Indax  (a) 


algnlftcanely  dlFfarenc.  LSD  “ 0.05. 


Tabla  2-23.  Ylald  raiponsa  oC  Florida  201  crlclcala  co  planting  data  ac 
Agrlco  alca  Polk  Councy.  over  two  growing  seasons. 


Crain  yield  (kg  ha'': 
Taoc  weight  (kg  hr' 
Slonass  yield  (kg  hi 


ilgnlflcancly  dlfferanc. 


rasultlng  In  shrlvnllad  ktmals 


eondlclona  any  cnuf«  pceaacura 
wich  Lev  TV  due  ce  lapreper  graLn  Tj 
Reiponaa  Co  plencing  dace  li 
ceperced  In  che  licerecure  (FrencLe 


Thtll  at  el..  1978:  Plccun  end  Andceva,  I960;  Sclckler  and  Pauli,  1981: 
lUana  and  VllllaBS,  1978).  lady  planclng  ganacslly  gives  higher  yields 
vheceas  lace  plenclng  cends  Co  reduce  yields.  Planclng  coo  early  say  also 
cause  low  yields  IP  che  condlelons  are  coo  cold  (Paulsen,  1987),  AC  One, 
ICalsbachar  ec  al.  (1987)  found  Chat  boch  grain  and  forage  yields  vers 
reduced  wlch  lace-planced  snail  grains.  Black  end  Slddowsy  (1977)  In 
Moncana  found  chsc  seeding  wlncac  wheac  lace  vs.  early  resulced  in  yield 
reducclon  In  boch  grain  and  acrau  (biosass).  They  reporcad  grain  yield 
loss  of  80  and  U0%  In  cvo  locaclone.  Colville  and  Frey  (1988),  and 
Colville  Salcsnbergar  end  Prey  (1987)  found  chac  delay  In  planclng  dace 
also  reduced  grain  and  scraw  yields  and  yield  cosponencs  in  oae.  Ciha 
(1988)  reporcad  conaiscenc  yield  reducclon  of  lacs  plsnced  ssuill  grain 
crops  over  a chree  year  period,  Rocheford  ec  al.  (1966)  also  reporcad 
slgnlficanc  yield  dacceaaa  for  lace  planced  eoapared  Co  early  planced 


SI,  GVD  of  erlcloale  wee  liLgher  chan  wheac  CYO  buc  TV  of  £P  wheac  was 
higher.  LP  cricicale  also  had  hi^er  HI  chan  wheac  (Table  2*28),  la  82, 
che  only  difference  becuaan  che  crops  was  che  higher  TV  for  wheac  sc  boch 
planclng  daces  (Table  2*27), 

The  grain  and  bioBsss  ylelda  reporced  here  on  a per  crop  basis  are 
alallar  Co  chose  reporcad  by  Kalabaeher  ec  al.  (1967),  (Uslavy  ec  al. 


(1984),  NimthiU  (1965),  Calhoun  (1988),  tho  1987  IFAS  agronony  toaoatcll 
cepott  (Mionyaoui.  1987),  and  Barnecc  and  Lulto  (1979).  Tho  eoaparaclua 
ytold*  In  52,  aca  alao  slallat  to  cha  Elndlnga  of  Moray  (1979)  uhg  ciMtparad 
wheat  with  ttitlcala. 

An  lapoteant  finding  of  thla  researoh  la  tha  ralatlonahlp  hatwaan 
(TED  and  8VD  (Tablaa  2*28  through  2-30)  (8YD  Lncludaa  tha  grain  conponant 
plua  all  other  aerial  plant  parta),  Tha  highly  aignifleant  (p  < 0.01)  and 
poaltlva  (H  - 0.42)  eotrelatien  found  hatwaan  the  two  wariablaa  over  both 
aaaaona,  and  In  52  (r*  - 0.82)  (Tables  2-28  and  2-30)  indleatea  that  the 
extent  of  aorphoiogical  daualopnont  In  the  VP  strongly  influancaa  the 
outeoBa  of  grain  yields.  Perhaps  research  aophasis  should  be  direotad  In 
this  area,  l.a.,  to  acudy  tha  raUtionshlp  of  the  product  or  products  of 
the  vagatatlva  period  with  grain  yield.  This  Bay  help  to  clarify  cha 
Inconalataney  aeon  In  tha  lieerotuca  regarding  the  correloclon/noneoeto- 
latlon  of  the  VP  with  final  grain  yield.  Cebayahou  at  al.  (1962b) 
reportad  a aiaple  cortalatlon  between  grain  yield  and  VP  but  also  atatad 
Chat  cha  corralaelon  bacwaen  kamal  weight  and  VP  was  highly  significant. 
Uych  at  al.  (1982)  found  a positive  correlation  becwaan  grain  yield  and 
days  CO  heading  In  one  season  and  a negative  cortalatlon  cha  next  saaaon. 
Maaa  and  Xalaar  (1975)  also  reported  nsgaclva  correlation  becwaan  days  to 
anchaala  and  grain  yield.  Hunchali  (1985)  found  a snail  nagaclva 
nonsignificant  corralacion  in  one  year  and  a nodarataly  poaltlva  but 
nonaignlflcanc  correlation  the  following  year  between  Chase  sane  two 
variables.  Knott  and  eabayahou  (1967)  also  reported  positive  ralaclonabip 
bacvean  kamal  weight  and  vegataclva  period. 
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since  pce-enchesle  developeenc  will  eftece  flnel  gtelti  yield*  (Even* 
end  Uerdlew  1976),  It  follow*  thee  the  eictenc  of  the  develapaene  ph**es 

decree**  In  greln  yield  with  l**f  are*  lnde»  ILAI)  end  Chet  greln  yield 
wee  poelcively  correleced  with  LAI  ee  encheil*.  tn  snail  grain*,  root 
developienc  ceeie*  with  Che  oneec  of  the  reproductive  pheae  (A»*n*  end 
WlllIeB*.  1975;  Even*  and  Dardlaw,  1976).  Therefore,  the  extent  of  their 
develepnent  at  that  icage  will  affect  thole  nutrient  hatveatIng  ability 
and,  eoneeouently,  chair  contribution  to  above  ground  plant  devalopnent. 
Coafort  et  el.  (19S8)  cited  Crobonalil  ( 1976)  ea  »uu««t‘ng  that  wheec 
crop*  with  deeper  penetrating  root*  were  bettor  able  to  reach  aubaoll  N 
during  grain  filling.  Eruckner  and  Frohborg  (1917a)  eleo  cited  Ceyorhera 
(1979)  as  reported  a positive  relationship  between  spring  wheat  ylelda  and 
plant  available  water  In  the  root  tone.  Tiller  developaent  In  tecaa  of 
nuabers  and  halghc.  all  of  which  cakea  place  prior  to  anthaala  (Eochaford 
ec  al.,  1968).  will  also  affect  final  yields.  Cebeyehou  at  al.  (19E2b) 
found  that  a long  vagacatlva  period  duration  positively  affoctod  grain 
yield  through  Its  affect  on  yield  coaponant*.  The  correlation  found  In 
this  study  was  slallar  to  that  of  Ulncer  and  Thoapson  (1967)  idio  reported 
positive  and  significant  correlation  <r  - 0.90)  between  grain  yield  and 


Test  weight  Is  a function  of  the  packing,  voluae  and  danalcy  of  the 
kamel.  This  nay  be  affected  by  wrinkled,  broken,  daaaged,  or  unfilled 
kemala  due  to  anvlronaental  condition*  (Yaneaakl  and  Erlggle,  1969).  The 
cllnaclc  conditions  at  Agrlco  during  tha  period  of  the  research  nay  havs 


Influenced  Che 


ehtou^  2-27)  although 
24).  Clhi  (198J)  lift 


reporcod 


dlffertnco 


lull  gtolno.  Tho  hlghot  TV  for  uheoc  ooapirod  to  ctleleoU  (Tobloi  2-2S 
ind  2-27)  ia  ilallit  Co  cho  tlndlnga  of  Batntcc  and  Luka  (1979)  and  Horiy 
(1979)  who  found  that  uhiac  had  hlghar  TU  whan  cho  two  etopa  uara 
ooiparid.  Harviic  UdM  sacvaa  ai  a iiaasuri  of  the  carbohydraco  which 
gooa  Into  grain  (SLuona,  19fl7).  Planting  data  affeccad  HI  In  SI  but  noe 
In  52  (Tabloa  2-24  through  2-27).  Thla  uy  ba  accrlbutod  Co  growing 
condltlona.  A alallar  paccarn  of  alcarnacLng  affacca  of  planting  data  on 
HI  in  oat  hava  baan  raporcad  by  ColvlUa  and  fray  (1986)  and  Colvllla 
Balcanbargat  and  fray  (19B7). 


Tha  uln  coaponancs  of  grain  ylald  In  aull  grain  eropa  auch  aa 
whaac  ara  apika  o'’  (plant  dinilcy),  karnil  ipika''.  and  walghc  kimal'' 
(lUa).  Final  grain  ylald  la  a function  of  thaia  coaponinci  which, 

(Bvana  and  Uardlaw,  1976).  Blonaaa  ylald  (abova  ground),  on  tha  ochar 
hand.  Is  eoaprlaad  of  all  aarial  plant  parts.  Individual  and  codparatlva 
ylald  coaponancs  for  tha  two  crops  ara  given  In  Tabloa  2-31  through  2-34. 

P trltleala  was  higher  for  all 


2-n>. 


lata  planted  wheat. 


Splk*  uelghe 
Uvlghc  splks 
Kamel  spike 
Uelghc  kerne 
Tiller  heish 


signiClcancly  differenc. 


Spike  veighc  ni*  {g> 
Weight  spike'  (g) 
Kernel  spike*' 
Weight  kernel*'  (eg) 
Tiller  height  (ea) 


367  ' 178 


262  211 


significantly  different. 


T«bL«  2'33.  CoB^bCACivt  yL«ld  coaponartts  of  oocly  pLonEod  Flotido  301 
whooc  ond  FIorLdo  201  crlElealo  oE  Agclco  alEo  Polk  Councy 


Splko  vti^E  (|> 
Wol^E  jpiko* *'  tg) 

WoLghE  kornol'  (ng) 


• • Noana  vlchin  staaon  aEa  noE  algnlfUancly  dlffaranc.  LSO  - 0.05. 


iriloaE  and  Florida  201  crlEloala 


laEo  planrad  Florida  301 
aE  Agrlco  alEa  Folk  CounEy 


Splka  d'^ 

Splka  oaighE  (g) 
Ualghc  aptko'l  (g> 

UalgbE  kamal'*  (dg) 
Ttllar  halghE  <ca> 


310 


14.00 

29 


algnlflcanEly  dlffaranE. 


«ha>c  buc  m and  KU  vtri  higher  Cor  cclclcaLa  in  SI.  In  S2.  crlelcala 
had  higher  VM  and  KS  bur  »heat  had  hl^er  SPK  (Table  2-13).  The  L? 
creacseno  (Table  2-31.)  ihdued  a higher  SPK  Csr  uheac  In  SI  and  S2  bur 
trleUale  had  higher  KW.  IrltleiU  also  had  taller  clUers-  Final  grain 
yield  »as  nagacieely  rorrelaeed  with  SPK  for  both  crops  In  SI  (Table  2- 
29}  and  positively  correlated  with  SPK  and  KS  in  S2  (Table  2*30>.  As 
shown  In  Tables  2*2B  through  2-30,  chare  was  Inconsistent  correlation/ 
noneorralstion  aaong  the  najor  cooponents.  This  type  of  sensitive 
relationship  has  been  discussed  by  Evans  and  Uerdlaw  (1976) . 

Agrlculcutal  raclaaeclon  of  phosphaclc  clay  areas  In  Polk  County, 
Florida,  will  be  beneficial  to  both  Che  county  and  the  scaca.  Snail 
grains  could  play  a poslclva  role  In  the  reclaoacion  progran.  A study  was 
conducted  over  a two  year  period  to  evaluate  the  effects  of  Che 

trlclcale,  CUaatle  conditions,  pests,  and  disease  iocldance  aay  have 
adversely  Influenced  results  In  Che  first  year  but  less  so  In  Che  second 
year.  Flanclng  the  crops  early  gave  baccar  results.  Late  planting 
aubjactad  the  crop  to  higher  caaparacuras  during  the  developaanc  and 
reproductive  period.  Qelayad  planting  roduesd  grain  filling  duration  by 
an  average  of  9,3  days  over  the  two  seasons,  Crain  end  blonaas  yields  for 
the  laca  planting  were  reduced  by  approaisacely  309  conpared  to  the  early 


dlCferenct 


|t«in  and  biasasi  yUlda.  Alio,  boch  th«  grain  and  bloaaaa  yUlda  for 
cha  cropa  art  conslicanc  vlch  data  fron  oEhar  acudias.  Although  cha 
cllcuElc  eonditiona  vara  not  optlaal  for  snail  grains  In  this  aactiOA  of 
cha  atata,  tha  high  fartllLty  of  cha  clays  coupled  with  good  aanagananc 
praccicas  should  oalca  Ic  possible  to  produce  these  crops  in  cha 

Tha  high,  poslclva,  and  olgnlflcanc  corralatlons  found  bacveen  grain 
and  bionass  yields  suggests  chac  davalopaencs  during  cha  vagataciva  phase 
nay  strongly  iapaec  upon  final  grain  ylelda.  rurthar  rasaatch  should  be 
carried  out  In  this  area  for  proper  docuaentaeion. 


« NITROCEK  FERTILIZER  ON  EHOSPHATIC  C 


• produccIvB  CApBcUy  tquB 


physlcmlj,  ch«r«by 
UtlllSBClon  ftf  alned  i 


alaln§  alned  out  lend  ereea  Is  eo  reecore 
i nc  better  then  lb  wee  prior  to  alnInR. 
ten  heve  unique  properties  (chealcel  end 

re  requlreaent,  plene  population,  etc. 
Indlceced  chat  alned  out  phoaphacic  clay 
Central  Florida,  hove  very  good  crop 
lid  charafore  easily  lend  Itself  to 

Dr.  C.  N.  Frlne,  a crop  ecologist  at  the 
itod  that  *ua  have  not  found  a plant  that 
iS9J.  Nitrogen  aay  be  the  only  liaiting 


fertilUer  application. 

Prellainary  investigations 

production  cepecity  an 
agricultural  raciaaecion. 
to  deaonatrace  this  attr 
University  of  Florida,  IFAS. 
would  not  grow  hero"  (Hesry, 
aajor  alaaant  to  crop  production  in  this  onvironaenc  since  the  clays 
contain  aoderata  to  high  quanelelaa  of  all  the  ochars  (Hochauth  at  al., 
I9g7:  Nlalevy  at  al.,  1989).  HisLevy  et  al.  (1989)  reported  that  N was 
tbs  only  eleaent  needed  to  produce  up  to  119.6  Ng  ha'^  yr'^  of  perennial 
grass  on  these  clays.  Also  ftoa  recent  studios  (data  unpublished)  in  the 


saaa  snvlronianc.  Jan«  <1919)  ind  Hocluuch  tc  il.  (1989)  9C«c«d  cbac  up 
aativa  L. ) and  cola  cropa. 

FecCiUzac  unageaanz  la  iaperaclva  foe  good  ytalda  In  aull  grain 
cropa.  Anong  cha  aajor  nuerlanca,  N la  required  In  cha  largaac  quancltlaa 
and  la  conaldartd  aa  the  'key'  alenane  in  Che  producclon  of  chaaa  cropa 
(Wrlghc  and  Barnace,  1989).  Kovavar,  ehis  roquirenanc  will  vary  depending 
on  envlroreaencal  conditlona.  In  Norch  Florida,  for  eaaiipla,  Che 

cha  crop  ii  planced  early  or  laca.  Ic  la  also  auggeacad  chac  appllcaclon 
In  OKceas  of  cheae  races  do  noc  resulc  in  higher  yields  (Urlghc  and 
garnacc,  1985.  1986;  Weight  at  al..  1985;  Wright  ec  al..  1983;  Calhoun 
and  garnacc,  1986),  In  Georgia,  Che  raconnendacion  range  for  wheac 
(ItUiua  aeacivuii  an.  IheU)  la  baeween  67.?  to  136  kg  ha''  of  N depending 
on  whae)ier  Che  crop  follows  aoybaana  CGlvelna  ug  L. ) , peanuca  CArachla 
hvooaaea  k.)  or  sorghua  <Sorshun  bteolor  L- ) (Segara,  1986).  Eck  (1988) 
applied  S tron  0 to  210  kg  ha"'  to  winter  wheat  grown  undor  dry  land 
conditions  on  a clay  loan  aoil.  He  reported  chac  140  kg  ha''  of  N was 
adaquaca  for  naainua  grain  yield  in  one  aicuacion  while  70  leg  ha*'  was 
adaquaca  in  anocher.  Bruckner  and  Moray  (1988)  also  scudied  N effaces  on 
whsac  yields  on  a clay  loan  toll.  They  reported  chac  bionaaa  and  grain 
yields  ware  naxinlced  at  106  and  9b  kg  ha'',  respeecively.  Roth  at  al. 
(1984)  reported  base  grain  yields  for  soft  red  wincer  wheac  of  over  4000 
kg  ha'  when  34  kg  ha''  of  M was  applied.  In  chair  scu^  on  forage 
producclon,  Conforc  ec  al.  (1988)  reporced  higheac  bionaaa  yields  whan  67 
kg  ha''  of  N wece  applied,  Helvorson  at  al . (1987)  acaced  chat  the 


quantity  of  N lequlrod  to  optlalze  yields  of  a complete  wheat  crop  ranged 
Iron  30  Co  SO  kg  of  N per  Hg  of  grain  produced  depending  on  geographical 
location.  Buder  (1965)  stated  that  70  kg  ha''  of  N is  required  to  produce 
) Hg  of  wheat  grain  plus  3.5  Hg  of  straw. 

While  high  levels  of  N ace  required  for  good  yialda,  exceasive 
aaounta  can  adversely  affect  both  yields  and  grain  quality.  Bruckner  and 
Morey  (1966)  found  that  K appUcaclon  in  excess  of  106  kg  ha''  dapreaaad 
bach  grain  and  bioaaaa  yields  while  pcoceln  content  increased  with 
additional  N between  )i.  to  lie  kg  ha',  rowler  at  al.  (1969)  reported  that 
grain  yield  depression  at  high  W rotes  was  a physiological  response. 
Lodging  Bay  also  result  fcoti  excessive  S rates  as  reported  by  Roth  sc  al. 
(I960).  N utilization  by  snail  groins  tends  Co  plateau  at  an  opclnun 
range  but.  as  previously  nentloned.  this  range  seens  to  differ  with  Che 

Florida  Research  and  Education  Center  (NfREC) . Quincy  (Barnett  and  Luka, 
1980:  Calhoun  and  Barnett,  1986) . which  shows  s greater  colarance  Cor  note 


Two  of  chose  crops,  Florida  301  wheat  and  Florida  201  crltlcaU  (X 
Triricosecale  Wlccnack) . the  Utter  a san-nsde  Intergenerlc  hybrid  which 
conbinaa  the  yield  potential  and  quality  of  wheat  with  Che  hardinoss  of 
rye  fCaeaie  gareale  L.)  (Kotoy,  1979;  Bamact  and  Luke,  1979;  Zillinsky, 
1965),  were  selected  for  testing  by  the  Hinsd  Lands  Besearch/Deoonacration 

Production  of  these  crops  on  phosphacic  clays  in  Florida  is  a new 
endeavor.  Consequently,  there  are  no  available  data  docuoancing  their  M 


Therefore, 


this  etudy  were  Co  (1)  deceralne  Che  opcieuji 
producclon  of  the  erope,  end  (2)  evaluace  Che 


d requlreaanc  for  econoalc 
H effecca  on  che  quallcy  of 


Field  acudlea  were  conducted  at  che  Agtlco  alee  of  che  Hlned  Landa 
Reseerch/Deaonicraclon  Project  In  Polk  County,  Florida,  The  alto  la 
located  approxlaacely  kn  aouchwoac  of  che  town  of  parcow  Ceographlcal 
location  of  Percow  la  laclcude  27*Sa  S and  longitude  Sl'Pl  u,  Elevacion 
la  3B,7  aecera  ehove  aea  level.  Average  annual  preclplcaclon  la  A2I.6  bd 
and  average  vldnlghc  ceaparature  La  17'C  (Satlonel  Ocaante  and  Acnoapherlc 


AdBlnlacraclon,  1987*88),  The  reaearch  area  was  part  of  a 200  hectare 
reoancly  reelaliaed  phoaphaclc  clay  seeding  pond.  Clay  aanplea  were  taken 
over  the  general  area  for  eleaantal  analysis, 

Florida  301  wheat  (a  wlncar/faculcaclve)  and  Florida  201  <a  spring 
type)  trlticale  were  grown  on  the  elca  over  che  1986-87  (SI)  and  1987-88 
(S2)  growing  aoaaoni,  8ofoco  SI  planting,  the  araa  wai  oroppod  to  alfalfa 
IMedleaeo  saclva  t,).  The  S2  saall  grain  crop  wae  preoedad  by  an 
unfertilized  crop  of  troplcel  corn  (2l4  wavs  L. ),  In  both  aaaaoni  the 
land  was  disked  and  power  dllod  twice  to  break  up  clods.  In  S2  chli  was 
fellowad  by  a aallowlng  parted.  Hallowing  la  a procass  vhtraby  alcomata 
wacclng  and  drying  cauaaa  tha  largo  clay  aggragacoa  (cloda)  to  shrink  and 
eruable  Into  siaaller  also  parclclaa.  This  allows  for  a aora  unlfoni 


aaedbod. 


Th«  two  lull  it«ln  eropj  w«r«  grown  oc  flvo  N UvoU  of  0,  56,  112. 
16g,  ond  220  kg  ho  V A «pUt  plot  onporlnoncol  lioolgn  w«>  uood.  Klctogon 
levoU  woro  uln  plot  ond  crop  wos  subplot.  Tko  crotcaonc  eooblnstlons 
uoto  ropueocod  flvo  tlaoo.  fUnclng  woo  on  cho  21  Hovonbot  1986  In  SI 


woochor  wbloh  prevontod  dovti^oc  planting 
foe  punting  SBill  gtsini  In  North  Florida 


for  whost,  and  25  Novoabtr  to  I January  for  erltlcolo  (Calhoun  ond 
Bomott,  1986;  Barnotc  and  Wright.  1986).  Boch  plot  hod  sovon  tows,  oooh 
6.19  a with  and  17.5  on  boewoon  rows.  A groin  drill  oquipped  with  doublo 
dlfk  oponora  wai  utod  for  planting.  Planting  taros  uoto  90  kg  ha'  for 
whaar  and  112  kg  ha*'  for  trltlcolo. 


Hltrogtn  uss  suppUad  by  NM.NOj  and  was  applUd  at  oaely  tlllorlng 
(ataga  2-0,  Largo,  1954).  Plots  uoto  also  fortllltod  with  112  kg  ha*'  of 
K^,  (to  gluo  SO  kg  of  K and  20  kg  of  S pot  hoetato).  Ovorhoad  sptlnklo 
Irrigation  uaa  appllod  in  tha  aarly  stsgas  to  faclllcata  soadllng 
OBorgonco  and  stand  astsbUshaant.  Plots  wars  sprayod  vlth  Bonlato 
(banoayl)  and  savin  (caebaryl)  both  at  1.12  kg  ha*'  In  SI  and  with  DIthano 
H4S  (Hncoiab)  at  2.24  kg  ha*',  and  Unnate  (aothonyl)  at  0.95  lltar  ha*' 
In  S2  to  oontrol  powdary  nlldaw  (Ervaioha  araainis  DC.)  and  aphids 


Wood  control 


aarmally  as 


Data  Coll«ct<en  md  Analysis 

ClUaeologieal  data  <»aaaured  U tha  towtiahlp  of  Sareoo)  on 
caapararura  and  praclpLcaclon  for  cha  aapariaanoal  pariod  wara  axcraccad 
froa  publications  of  tha  National  Oceanic  and  Ataoapharlc  Adnlnlicraclon 
(NOAA).  Solar  tadlacion  data  wata  fron  cha  AKK  at  Ona  tocaead 

In  both  aaaaona,  data  vara  collected  on  bloaaas  yield,  grain  ylald, 
and  yield  cooponenta.  In  S2,  tillar  height  at  anthesla  was  also  oaaaurad. 
Because  a hl^  Incldanca  of  lodging  was  obsacvad  In  ths  plots  In  SI 
(espaclally  In  tha  wheat),  tha  plots  were  tetad  for  lodging. 

Final  harvests  were  carried  out  on  30  April  In  SI  and  2B  April  In 
S2.  The  central  3.09  and  4.60  a of  the  five  inner  rows  froa  each  plot 
was  hacveoted  In  SI  and  S2.  respectlvoly.  A lower  epulpped  with  a sickle 
bar  was  used  for  harvesting.  Plants  were  cut  to  a stubble  height  of 
approxliataiy  1 to  10  cn.  Prior  to  harvest,  spikes  were  randoily  counted 
fron  three  ene*a  row  section  of  each  plot  to  decsTilna  spikes  i*^  (SPH). 
Karvestad  saiples  wara  collected  and  dried  In  a grain  dryer  for  five  days, 
weighed  for  blouse,  and  than  thrashed  with  a Vogel  thresher.  Crains  ware 
then  collected,  cleaned,  and  walked  for  ylald  dacanlnaclon. 

Crain  saiplaa  froi  four  repllcaclona  were  sent  to  Uoodson*Tenonc 


(datarilnatlon  of  protein 


Das  Holnas.  lA.  for  proxluta  aulyaia 


Percent  protein 


An«lyal8  of  vorUrtca,  aaan  soporacLon,  and  ragraaalon  analysla  vaa 
carrlad  ouc  whara  appcoprlaca  (Pacaraan,  1977;  Gonaa  and  Goaez,  1964) 
ualng  cha  5AS  PC  proiraa  (SAS  Sofcwara,  1988). 

Bconoalc  analyili  oaa  cartlad  out  on  cha  naan  grain  ylald  caaponaa 
CO  appllad  N calculacad  aa: 


For  vhaac  and  cclclcala,  pcoduccUn  coaci  conalac  of  nicrogan  pucchaaaa 
and  ochac  coaca  auch  as  clUaga  opacaclon,  pasclcldaa,  labor,  harvascing, 


TC  - X <P»)  ♦ othar  coses 
Ohara:  X • caeal  units  of  nitrogen 

>diece;  CYD  - coeal  grain  yield 

Pg  - unit  pclca  of  grain 
and  II  - CTO  <Pg) 

Sines  cha  Incaraae  la  In  cha  aeonoalc  value  of  N on  cha  production  of 
ohaac  and  cclclcala,  all  othar  coses  aca  aaauaad  Co  ba  the  aaaa  and  only 

cha  crops  la  equal  Co  cha  aarginal  coses  of  N,  (Tha  above  Is  an 
adapcaclon  froa  cha  nodals  of  Hlldabrsnd  and  Poay,  1988,  and  Taylor  ac 


R«»ulta  Ji 


Croxlnt  ConJltlims 

ftesulcs  of  cUaotolosicAl  doca.  Incidence 
Infesceclon,  end  anelyelc  of  clay  aanples  (ceken 
ecudy  ere  che  leae  es  cepocred  In  Chepcer  2. 


Coeblnod  AMOVA  for  the  itoolng  teosoni  (Teble  3-1)  showed  e highly 
ilgnlflcenc  eoesone  X N Interecclon  (P  < 0.001)  for  grain  yield  (CTD), 
bloMss  yield  (BYO),  kernel  weight  (KV)  Season  X N Incerectlon  for  test 
weight  (TV),  spike  n’  (SPn).  end  harvesc  Index  (HI)  was  also  significant 
at  P < 0.01,  O.OS  and  O.IO,  respecclvely.  The  season  X crop  Interaction 
was  significant  P < O.OOl  for  TV  and  SPH.  and  at  P < 0.01  for  XU.  The 
S X N X C Intaraeclon  was  significant  at  P < 0.03  for  CYD  only.  Due  to 
these  Interactions,  che  data  was  further  analyzed  on  the  basis  of 
Individual  seasons. 

N X C Interaction  was  not  significant  for  any  of  the  paraoetacj  aesaured 
in  SI.  but  che  aaln  effect  (H)  wes  significant  (P  < O.OS)  for  SYD  and  tOl 
and  St  P < 0.01  for  TV,  Subplot  effect  CC)  was  significant  at  P < O.OS 


slgnlfieenc  at  P < 0.03  for  CYD  and  highly  significant  <P  < 0.001)  for  TV 
and  KU.  The  nitrogen  affect  was  highly  slgnlfieenc  <P  c 0.001)  for  CYD, 


height  (TU).  The 


:ll 
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crop  offecc  woo  olgnficonc  <P  < O.&Ol,  .01)  for  TV.  SPK.  KU. 


M««n  groin  ylelfl  (OYD) , blooaos  yliU  (BV5).  toot  wolghr  (TV),  ond 
horvtic  Indox  (HI)  along  with  choir  roapaccLvo  ragraiaion  oquoclona  aro 

CYS,  8YD.  and  TV  for  both  crops  responded  negaclvoly  Co  (neraatnesL  K 


appllcoclon.  Harwosc  Index  responded  nagotlvoly  for  > 
for  crlctcolo.  Coisporlng  cha  crops  at  each  S level 
(LSD  - 0.05)  only  for  TV  oc  cha  0 and  IbS  hg  ha'  H li 
The  nogacLve  response  Co  applied  N In  SI  oa; 
raslduol  N alnorollzad  froa  Che  previous  alfalfa  c 
asclaocod  ac  approxlucaly  10.000  bg  ha''  of  abovegro 
doca  noc  available)  was  Incorporaced  on  che  sice  In  cl 
study  was  Inlclaced.  Although  t 

Inorganic  N applied  plus  organic 
axcaaa  of  R wlchln  cha  syscea.  T) 


>uc  poalclvoly 


roflaccad  in  che  trlclcala  (Tat 
found  choc  high  residual  N of 
soils  concrlbucad  co  lodging  I 


;oncanc  of  cha  alfalfa  was  not 

guae  R.  Ic  is  bellevad  Chat  che 
n che  leguae  concrlbucad  to  an 
This  la  supported  by  cha  lodging  scora, 
be  lowest  for  uheac.  Lodging  was  noc 
a 3*10).  gadaruddln  and  Hoyor  (1989)  also 
ver  150  hg  ha*'  froa  alfalfa  grown  on  clay 
subsoduenc  wheat  crop.  In  SI,  eba  TV  ac 
lowosc)  was  up  to  3.9  kg  hi'' 


T*ble  J-4.  R«ipons«  of  rlorldm  301  uhooc  <W)  ana  Flotlda  SOI  critical* 
(T)  Co  N races  on  phosphacle  clays  ac  agcico  sice  Polk 
County,  1986-I7  growing  season. 


dlf ferenc 


!tBSpons«  of  riorldo  301  uhtac  (U)  «ni 
County.  1M7-80  sroulng  itaton. 
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•Rating  baaed  on  vlaual  leore  of  0 Co  9 uhece  0 - no  lodging  and  9 - all 
clllera  lodged. 


ohaac  vhan  coapareiS  Co  ch«  ochar  » cacea.  Tliaaa  teaulca  ara  quita  ilBilar 
CO  choaa  of  Pusphray  and  Rubanchalar  (19B3),  who  found  chac  TV  of  lodgod 
vhaac  grain  waa  J-IO  kg  hV'  lowac  chan  TV  of  acandlng  whaac  grain.  Thay 
concludad  chac  cha  lowar  TV  of  cha  lodged  grain  waa  due  co  cha  largar 
parcancaga  of  ahrlwellad  grain  U concalnad.  Ic  waa  deduced  chac  thia 
sltuAClan  alio  appllaa  to  ehia  acudy.  The  Inccaaae  in  lodging  and 
deccaaaa  In  TV  found  In  chla  acudy  la  aUo  conalicanc  Co  cha  flndlnga  of 
Soch  ac  al.  (IMi).  Alchough  not  Incandad  aa  a pare  of  chla  acudy,  Che 

bean  wall  aeudled  (Ladd  ec  al  , 19SI;  Badaruddln  and  (layer,  1989;  Herein 
and  Touohcon,  1983;  Reddy  ac  al.,  1988;  Hubball  and  Sarcaln,  1968; 

the  dapendanc  vacLablaa  reaponded  poaLcivaly  Co  increaancal  N in  52 
(Tables  3'3 , 3*8,  and  3-9} , Theca  raaponsea  confona  Co  whac  waa  anpeoead. 
The  112  kg  ha*'  N race  gave  hlgheac  CYD  of  3130  kg  ha  ' for  wheat  coicpacad 
Co  cha  0,  56,  and  228  kg  ha''  N races.  Tricicala  CYD  responded  linearly 
Co  N appllcaelon.  HLghasc  muaerical  CYD  co  incranancal  N waa  ac  cha  58 
kg  ha''  rata  for  vhaac  and  sc  Che  112  kg  ha'  race  for  cclcleala.  Crain 
yield  ac  Chase  N races  ware  1180  and  IlOO  kg  ha''  above  0 N for  vhaac  and 
crlcleale,  eaapacelvaly.  Bioaasa  yield  had  a alnllar  paccam  and  were 
nuMrIeally  highaac  ac  Che  112  kg  ha*'  H race  for  both  crops,  Tha  112  kg 
ha*'  N race  also  h ad  highest  nuaerical  TV,  which  was  79.8  and  88.7  kg 
hi*'  for  wheat  and  crlcleale,  raspaeelvaly.  This  H response  behavior  of 
TV  is  slallar  Co  Che  findings  of  Bruckner  and  Horay  (1986).  Highaac 
nuaerical  HI  of  36.7  and  39.2  was  ac  cha  188  kg  ha''  H race  for  whaac  and 
crlcleale.  raspaeelvaly.  Tha 


tcudy  (S2  d«c«)  was  oppoaLta  cha  findings  pf  Eck  (1989}  who  sapoccad  a 
dacraaaa  in  K1  as  H races  ineraaaad.  In  chis  scudy  bach  crops  parfocvad 
siBllacly  ac  all  axcapc  cha  22d  kg  ha'^  level. 

The  paccem  of  cha  variables  response  co  applied  ta  realised  In  S2 
Is  eonalscenc  wlch  chose  reported  in  Che  liceracure  (ftoch  ec  al.,  1994; 
FradarUk  and  Hacshall.  198f;  Nass  ec  al.,  1976;  Fowler  ec  al.,  1989; 
black  and  Slddoway,  1977;  Teraan.  1979:  MascUna  and  Ualden,  1996;  Eck, 
1989;  Bnickner  and  Koray.  1988:  Coaforc  ec  al.,  1988>.  Scanford  and 
Huncer  (1973)  reporced  increase  in  wheoc  grain  yield  up  co  135  and/or  168 
kg  he*'  of  depending  on  locacion.  Bouquec  and  Johnson  (1997)  applied 

period.  They  reporced  a posicive  grain  yield  increase  up  co  che  101  kg 
ha'  N race  (well  wichln  cha  range  of  chls  SCudy)  In  cwo  ouc  of  Che  chrae 


The  lack  of  response  co  applied  N ac  che  higher  races  eay  be  due  co 
luxurious  consuapcion  (Bruckner  and  Horey,  1998}  or  physiological 
responses.  Including  coxlclcy  (Fowler  ec  al.,  1989:  Coyal  and  Kuffaker, 


Tables  3*11  and  3-12  show  che  oean  yield  coaponencs  for  che  crops. 
lU  seen  In  Tables  3-11,  3-6  and  3-7,  In  SI  applied  N rasulced  In  a sllghc 

For  both  crops,  KU  decreased  generally.  The  excess  H In  che  sysced  as 


Yl«ld  coapDnanEs  a«an  of  Florida  301  whoac  (W)  and  riorlda 
claya  at  AgrUo  alto  PoLlc  County,  I966>B7  growing  aaaaon. 


LSD* 

224  (p<0.05) 


diffaranc  N Lavals. 


N .PBll.a  Ik.  li«-') 


conparlnj 


illCfer«nc  N l«vcli. 


ch  LncrcAsing  N rACt. 


s rc9pon$a  eon£oru  to 
• 112  kg  hi-' 


NumrUilly,  SPK  (oc  whiat  vis  hlghisc  i' 

N riti  vhili  KS  ind  KU  win  highssc  ic  chi  56  kg  hi*'  rics . Hovivir,  SPH 
ind  W for  crlcicilc  vsrs  nuiecLcilly  hlghisc  ic  chi  166  kg  hi'*  K cici. 
TH  foe  boch  crops  vis  hlghisc  ic  chi  L12  kg  hi*'  N rics.  Conpinclvily, 
1C  chi  rispicclvi  N levels,  crLcLcill  hid  heavLir  kermis  (KU]  ind  cillir 

ipplLid  N In  S2  VIS  slBllir  Co  Che  findings  of  Eck  (1966).  The  poslclve 
isscciiclon  bicvein  KU  ind  ippltad  M In  chls  scudy  CS2)  confocoi  gemrilly 
Co  chose  of  fiouquec  ind  Johnson  (1967).  Bruckner  ind  Korey  <1966)  olio 


3*14,  KlglMlC  dirglnil  producclvlcy  ind  oicglnil  vilui  pcoduecivicy  of 
H VIS  ic  chi  66  and  LL2  kg  hi''  H rice  for  whose  ind  cclclcils. 
riipecclvily.  Increisi  ihovi  chi  112  kg  hi*'  N riCi  risulcid  In  i mgiclvi 


for  crlclcalo  (Tablo  3-14).  Th< 

• qiial  Co  cho  OACginml  cose  of  ))  a 

•c  cho  112  kg  hs''  H coco  foe  boch 
of  A vArloblo  lopuc  (In  chis  caa> 

IneoaA  or  profit  (HlldsbsanO  and 
findings  of  this  study  suggest  that  cha  112  kg 
Input  lovol  for  best  returns  from  snail  grains 


, And  negative  AC  Cha  16B  kg  h 


phosphaclc  clays. 


Oualltv 

The  quality  of  a product  Is  often  defined  by  the  purpose  for  which 

feeds,  as  wall  as  Industrial  purposes  (Finney  ec  al . . 1987).  However,  the 
use  of  crltlcale,  which  Is  a relatively  new  crop  conpared  to  wheat,  haa 
been  confined  (salnly  to  livestock  feeds  (HcClnnis  at  el,,  198S;  Hyer  ec 
al, , 1987)  although  Its  value  as  a huxan  dietary  Ingradlanc  has  been  under 
evaluation  (Kies  and  Fox,  1974),  Quality  In  snail  grains  Is  the  sun  total 

kamal  eonponencs  (Finney  at  al,,  1987),  Xn  this  study,  the  quality  of 
Che  snail  grains  ara  evaluated  with  respect  Co  chair  potential  use  In 
llvaacock  feeds. 

TasC  weight,  tdilch  also  functions  as  a neasure  of  quality,  has 
alraady  bean  discussed  above.  Ocher  aspects  of  quality,  as  datarnload  by 
proxlnata  analysis,  are  praaancad  In  Tables  3-13  through  3-23,  Due  to  cha 
significant  nitrogen  X aeason  and  season  X crop  Incaracclona  found  In  Che 


canblnftd  AHOVA  (Tabl*  3-15).  tha  data  wai 
of  Individual  toaaona.  In  SI  (Tabla  J-IS) 
O.OOl)  N affact  on  * protaln.  Crop  alao  I 
afface  on  protaln  and  flbor  and  on  fat 
probability  lavala,  raapactlvaly.  In  S2. 
affact  (P  < O.Ol  and  0.05)  for  fat  and  aah, 
had  an  affact  on  protaln  and  phosphoroua  at 
at  P < 0,05  probability  lavala.  Thtara  was 
and  ash  at  P < 0.001  probability  and 


furthar  analyzed  on  tha  basis 

had  a sl^ificant  (P  < O.OOl) 

(Table  J-17)  thara  vaa  N X C 
. raapactlvaly.  Hltrogan  also 


a crop  effect  on  fat,  protaln, 


probability. 

Kean  values  for  Che  varUblas  ulchln  season  are  shown  In  Tables  3- 
18  end  3-19.  Tables  3-30  through  3-33  show  the  raspaetlve  tograsalon 
aquations.  In  SI,  applied  N rasultad  In  a linear  response  in  \ protaln 
for  both  crops,  Plhar,  aah.  and  phosphorous  also  gave  poaltlva  linear 
rasponaa,  lAaraas  far  gave  a negaelvely  linear  response  (Tsblaa  3-U,  3- 
20  and  3-31),  Peccant  protein  In  wheat  was  also  sll^tly  higher  Chen 
trlcleala  [Table  3-18).  In  S3,  there  was  a quadratlo  protein  response  to 
N rates  for  both  crops.  In  criclcsla,  the  response  of  fat,  fiber,  ash, 
and  phosphorous  was  negatively  linear.  Hovavar.  whereas  tha  rasponse  of 
ash  and  fiber  was  also  nagatlvely  linear  In  wheat,  the  rasponaa  of  fat  and 
phosphorous  was  positively  linear  (Tables  3-19,  3-21,  end  3-22),  UhasC 
also  had  higher  % protein  coaparod  to  trltlcela  at  raspecclve  V levels 
(Table  3-19), 

Protein  la  a principal  aeasure  of  quality  In  saall  grains.  Many 


(Hunrar 


Stanford, 


tht  findings  of  o 
John.on  (IM7>  - 

he  higher  I prorein  1 
d Tenen  (1979}  else  t 


reporced  by 


51  when  groin  yield  reeponie 
when  groin  yield  woe  higher, 
und  chii  inverse  releclonshlp 


epplicecion  reel 
Eck  (l9Bg).  Kov 

Nose  ee  el.  (1976> 

between  protein  coneentrotion  and  grain  yield.  According  co  Finney  ec  «l. 
(I9g7),  this  is  due  Co  Che  lace  choc  the  sitoller/shrivelled  kernels 
generelly  hove  lets  or  no  sir  pocket  coopoced  to  dote  pluiap  ones  with 
larger  sir  pockets.  Consequently,  there  aoy  not  be  enough  protein  co  fill 
the  Isrger  pockets  in  the  plujep  kernels.  In  our  study,  Che  size  and  shape 
(froB  observation)  of  the  kernels  conforio  co  the  above  description. 

The  relatively  constant  I ash  (ainaral)  and  s phosphorous  nay  be  an 
indication  of  the  availability  of  adequate  supply  of  these  In  phosphacic 
clays.  Bouquet  and  Johnson  (1987}  also  found  chat  nlneral  supply 
(Including  P)  was  adequate  for  wheat  grown  on  a Sharkey  elay  soil. 

The  nutrient  contanc  of  wheat  and  crlclcala  reported  in  this  study 
in  SI  and  S2  ac  all  N levels  are  consiacene  with  those  reported  in  the 
diets  cested  by  Hyer  ec  si.  (1987),  Hyar  and  Bamecc  (1987),  and  Euiz  ec 
al.  (1987),  and  Che  protein  and  phosphorous  concent  In  the  diet  cesced  by 
HcOinnls  (1985). 

Thase  slBllaricies  suggest  chat  snail  grains  produced  on  phosphacic 
clays  have  Che  neceeeary  quality  co  be  used  for  livestock  feed. 


tu^rv  jud  Confliulmn 

Nitrogen  lUy  be  the  only  aejor  eleaent  Halting  seell  ( 
production  on  phosphotlc  clays  In  Polk  County.  A study  was  conducted 
a cwo*yaar  period  to  dateralne  yield  and  grain  quality  response  of  Pic 
JOl  uheat  and  Florida  201  crltlcale  to  applied  N at  five  levels  (0-21 
ha*')  on  those  clays.  In  the  first  year,  N response  was  aasked  by  t 

showed  best  overall  grain  and  btoaass  yields  of  over  3000  and  800C 

affect  P content.  Quallry  of  grain  produced  was  suitable  to  be  usi 
aniaal  feeda.  The  response  of  Che  crops  was  generally  <alchough  in 
cases  nuaarlcally  different)  slallar  at  each  N level,  purthar  ras> 
should  be  carried  out  to  detecalna  the  effect  of  tlslng  (split  vs.  a 
application),  and  source  of  N fertlUaer  on  saall  grain  crop 


phosphacic  clays. 


Reclwatlon  of  w«j 
agrloulcucml  plane  or  c 
raadily  avalloliLo.  Kowo 
solictod  for  production  i 


p apeciaa  satnly  becausa  choao  apccios  ara 
dor  conditions  of  hl^h  ferclLlcy  and  oay  not 


pertoni  «aU  whara  fortuity  is  oarglnal.  uMcti  la  oftan  the  easa  with 
lands  naadin^  raclaaation.  Unllkt  aoat  land  which  naada  to  be  raclalaad, 
howavar,  tha  af.OPO  hectares  of  ainad  out  phosphaeie  sattlin^  pond  clay 
areas  now  axiatlng  in  folk  County.  Florida,  have  proven  to  bo  very  fattlla 
and  daoionscrata  a vary  high  crop  production  capacity.  Phosphaeie  aotcllng 
pond  clay  areas  in  Polk  County  results  froa  tha  phosphate  dining  industry 
which  for  ever  SO  years  has  bean  tha  "backbona"  of  tha  county's  aeonooy. 
Tha  Inavlcabla  eamlnatlon  of  Blning  oparaeion  in  the  near  future  will 
adversely  efface  this  aeonooy.  Soall  grains  on  thoeo  claya  could  help  tha 

Cllaatlc  conditions  and  poor  aoll  nierogon  nay  liaic  production  of  anall 
grolna  in  the  onvlromaent . 

Two  acudlos  wore  conducted  with  Florida  301  wheat  and  Florida  201 
crltlealo  over  two  growing  soasona.  One  ecudy  Lnvaeclgacad  grain  filling 
duration  and  tiaa  of  plontlng  while  the  aecond  etudy  Invaetlgaead  yield 


and  grain  quality  rtiponsa  en  applied  S levela.  The  cropa 
by  paacs  and  dlaaaaaa  in  bath  growing  eeasona. 

Froa  analyaia  of  che  data  collecced,  the  following  waa  dacorainad: 

Crain  miln.  Ourallon  Study 

(1)  Planting  late  ua.  early  eouaed  a 504  redueciotl  In  both  grain 

C2)  Planting  late  aubjaettd  the  crop  to  high  air  teapotacurea 
during  the  grain  davalopnenc  period. 

(5)  Late  planting  ahortened  Che  grain  filling  duration  an  average 

(4)  goth  tropa  rcaponded  aiailarly  to  the  treatacnca. 

(b)  Eventa  during  vegetative  developaant  nay  affect  che  ouccone 
of  final  grain  ylalda 

(6)  Ylelda  realized  in  the  environnent  ace  coaparabla  to  reaulca 
fron  previoua  raaearch  on  the  cropa  in  other  locaciona. 


H Eeanonae  Study 

(1)  naaidual  H 
applied  N ii 


la  yialda  responded  poaitively  to  applied  N (in 


(3) 


Koch  crops  gave  base  grain  and  bioaaaa  ylelda  at  the  112  leg 


(5)  Crtln  ptoceln  had  i po»lclve  linear  reiponae  Co  K level  In  SI 
buc  responded  qusdrsclcall/  in  S2. 

sacisfaccorily  casred  In  feeding  crials. 
tesed  on  Che  findings  of  this  tcudy,  ic  wee  eonnluded  chat  vlch  good 
■anagesenc  pracclcas,  a.g  . tlBlng  of  aoclvlciea  <plancing,  fungicide,  and 
ineeeciclde  appllcacion) . and  proper  fercilicer  prograi  (112  kg  he*’  N Is 
auggesced),  soall  grains  such  as  wheec  end  crlcieala  nay  be  successfully 
produced  In  Che  phosphaetc  clay  environirenc.  Also,  since  boch  crops 
responded  sinllarly  Co  Che  creaceenes.  she  developaenc  of  produccion  and 


The  findings  of  chis  study  do  noc  snsver  all  che  possible  quesclone 

cheee  results  aay  have  only  scerced  ebe  process  In  e series  of  acudlas. 
Further  research  should  therefore  be  carried  out  in  che  following  areas: 
cl)  Decenslnsclon  of  hew  pre*anchesls  (vegeCAClvo)  developnenes 
aCfecc  final  grain  yields,  e.g.; 

(b)  che  upcako  end  dlscribucion  of  nucrlencs  pec  growth 


efface  on  developaant 


101 


Nitrogen  studies : 
Other  Bunageaenc 


eppLleation  (planting 


c ciUeting). 


(i)  rnv  epetlng 

(c)  nO'tlU  vs.  conventional 

(d)  water  relationships. 
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